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ABSTRACT

An automated Economic Analysis Model computer
program designed to aid equipment procurement decisions
is described in this report. Net present value, equiv-
alent uniform annual cost, break even points, and
savings to investment ratio output are presented in
graphical form. Sensitivity analyses presented include
lease vs. procurement, varying recurring costs, and
varying differential inflation rates. The program was
originally developed in China Lake, California on a
UNIVAC computer, but was converted by DINSRDC to run on
its Burroughs B7700 computer. Only the converted ver-
sion is described in this report. Included, are refer-
ences to the documentation of the original UNIVAC
version of the program. Although the program was
originally designed for equipment procurement, it was
successfully used for an economic analysis of an auto-
mated data processing system.

1.0 INTRODUCTION

The Economic Analysis Model computer program, developed by the Naval
Weapons Center (NWC) in China Lake, California on a UNIVAC computer, performs
calculations (based on user specified costs) needed in the economic analysis
process., The model was developed to address economic analyses related to
equipment procurement. The output is mainly graphical and consists of net
present value, equivalent uniform annual cost, break even analysis, and
savings to investment ratio. A number of sensitivity analyses can be
performed, including lease vs, procurement, varying recurring costs, and
varying differential inflation rates. The program has been modified so that
it can be run on the Burroughs computer at the David Taylor Naval Ship
Research and Development Center (DTNSRDC). This report describes how to use
the modified program.

2.0 PROGRAM DESCRIPTION

The Economic Analysis Program performs an economic analysis on data
entered by the user, The program is at the working level and should not be
used as the sole authority for action. The biggest advantage of the program
is that it computes the results in a faster, and more efficient way than if
the analysis was done by hand. This allows the user to enter several dif-
ferent approaches to the analysis without having to re-compute the costs each

ev. . S . e .
e ey e et s T e T T
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time. The program will perform a regular analysis, perform a sensitivity
analysis (~ine different types), output plots of the results of the analysis,
and output charts that show the computations of the net present values (NPVs),
the equivalent uniform annual costs (EUACs), the savings £o investment ratios
(SIRs), and the break-even points.

In order to run the program the user must enter all the costs for each
alternative (proposed project). No more than five alternatives are allowed
for each analysis. The costs are entered in terms of non-recurring costs,
recurring costs, and a terminal value. The recurring costs can be generated
from curves built into the program. These curves are described in the NWC
User's Guide for this program. The program also allows the user to enter a
differential inflation rate,

After all the costs have been entered, the program will generate, for each
alternative, a chart showing the input costs, the discounted costs, the net
present value of these costs, the equivalent uniform annual cost, and, except
for the status quo alternative, the savings—-to-investment ratio. When all the
charts have been completed, the program generates plots if requested. The
first plot is a graph of the cumulative total cost of the status quo alter-
native, plotted against the cumulative total cost of the second alternative.
Each alternative thereafter is plotted against the status quo. Next, the
savings-to-investment ratio.is plotted for every alternative except the status
quo. The user has the option of saving this analysis in a file and should do
80 to avold having to re-enter the costs if a sensitivity analysis is done.
This completes the regular analysis.

The user may then want to perform a sensitivity analysis. This program
supports nine types of sensitivity analysis:

Lease versus Procurement

Status Quo versus Procurement

Varying Start and/or Total Number of Years
Varying Recurring Costs

Varying Investment Costs

Varying Differential Inflation Rates

Varying Recurring Costs and Total Number of Years
Varying Investments and Recurring Costs

Varying Investments and Total Number of Years
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These analyses are fairly easy to use and are further described in the NWC

T— —
b el R

Al User's Guide, pages 10-15, Each sensitivity analysis provides its own set of

charts and graphs.

Z

i 3.0 BASIC ECONOMIC ANALYSIS CONCEPTS

b Running the program requires some basic knowledge of the economic analysis
i process. This section briefly explains some basic concepts used in the model
i . program.

A

3 3.1 DEFINITION OF ECONOMIC ANALYSIS

An Economic Analysis is defined in "Economic Analysis Procedures for
ADP," Pub 15 7000, page E-3, as:

3 "A systematic approach to quantifying, portraying,
and evaluating the relative worth of proposed
projects., Basically, it consists of six steps:
stating the objective; listing assumptions;
defining the alternatives; determining costs and

! benefits; comparing and ranking alternatives;
and performing a sensitivity analysis."

An alternative is a proposed project. The status quo alternative is the
system currently in use. The various alternatives are compared by their costs

and by their non-monetary benefits. The Economic Analysis Model Program

g et

performs only cost analyses; it does not compare the non-monetary benefits of

the alternatives. Any non-monetary benefits should be stated in the formal

v 4

report of the analysis.

) 3.2 THE ECONOMIC ANALYSIS PROCESS
Every economic analysis involves several steps:
1. State the goal or objective of the analysis. This will help when
> considering what alternatives to use.
2. Decide what assumptions will be used. These assumptions are statements

v or descriptions of the present or future environment on which the

R s a4 senva

economic analysis is based. They must be valid and as accurate as
possible since the validity of the results of an economic analysis are

only as valid as the input data.

3. Find all reasonable alternatives that will meet the goals stated in
the first step.
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Gather the costs and benefits associated with each alternative. These
costs are either non-recurring (one-time), or recurring (annual).
Also, decide whether there is a terminal value (a salvage or resale
value).

Compare these costs and benefits. The several methods for comparison
will be discussed in Section 5.3.

Perform a sensitivity analysis to show the outcome of major uncertain-
ties. A sensitivity analysis is used to examine the effects of as
many major uncertainties as possible, for example, "What if the system
life is ten years instead of eight?"

mind that an economic analysis is only one factor in the decision

making process and should not be the sole basis for a decision.

3.3 STARTING THE ECONOMIC ANALYSIS PROCESS

Determine the alternatives to be considered.

Determine the economic life for each alternative,

Determine the costs for each alternative.

These costs are broken down in the following manner:

1.

Decide which costs are non-recurring (one-time), and which are
recurring (annual). Also determine the terminal value (the resale or
salvage value, if any).

Further break down the non-recurring costs into

a) Building investments

b) Equipment investments

Further break down the recurring costs into

a) Maintenance costs

b) Operations costs

¢) Direct costs

Decide whether these costs will inflate at a normal rate or require
an inflation differential, 1If the latter, determine wha* that
differential should be (e.g., 1% more than t“e norma’ rate, 1% less

than the normal rate etc.).

These data can now be input to the program.
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. 4.0 RUNNING THE PROGRAM
Since the program is interactive, all the needed input figures should be

Appendix A). To run the program sign on to the Burroughs CANDE from either a
Tektronix terminal or a regular terminal (one without graphics capabilities).

If the terminal is not capable of displaying graphics, the user can either

‘? on hand before starting the program (see Section 5.0 of this report and
;

route the plots to the central site, or request that no plots be given. To

- run the program type:

% RUN (CASB)ECON; MAXPROCTIME=300;

5 and return. The program will start directly afterwards. The "MAXPROCTIME=300"
option is not required for smaller analyses (those whose economic lives are

under 15 years), but it is recommended that this option always be used.

- 4,1 USING THE TEKTRONIX TERMINAL
The Tektronix terminals are located in the 6400 room in Building 91 at

DINSRDC. Turn on the terminal and, before connecting with the Burroughs,
- initialize it as follows:

1 = Flip the "line/local"™ switch to "local."”

2 - Press the "RESET PAGE" button.

3 = Press the "SHIFT" button and hold it down while pressing the "CTRL"
button, hold both buttons down and press "P". Then release all three
buttons simultaneously.

4 - Flip the "line/local"™ switch back to "line."

5 - Dial the Burroughs number and sign on.

6 - After signing on press the "ESC" button followed by the ";"
(semicolon). The cursor should appear very small, if it is not
already.

v If this procedure does not work, repeat the process, but in step #2:
- Press the "SHIFT" button and hold it down while pressing the "RESET
PAGE" button. Release both buttons simultaneously.

The rest of the steps are done as before,

4,1.1 Character Sizes

The Burroughs system does not have the capability to set the character

sizes (on the Tektronix terminal) from within a computer program. The




character size can be set from the terminal by pressing the "ESC" key followed
by either "8", "gn", "M or ":" to obtain the desired size. The user should
use "ESC ;" for this program so that the "Reset Page/Copy" prompt will appear
at the proper place on the CRT screen.

[P
oo

TS

4,2 OUTPUT TO THE CENTRAL SITE

When the user specifies the central site as the output location, the

o

: program stores all the plots in a plotfile which is kept in the user's files.
7; Only one plotfile is allowed in the user's files, so every time this program
. is run with the central site option, any previous plotfile is removed
(DESTROYED!!) and replaced with the current plotfile. The user should obt 1
'ﬁ hard copies of all important plotfiles before running the program again.
'§ look at the plotfile before putting it on a Calcomp plotter, enter the
LY following command from a Tektronix terminal:
t_ RUN ®*DISPOST/TEK300; MAXPROCTIME=300;
;: The "MAXPROCTIME=300" command is optional, but it is needed for plotfiles
- which contain a large number of plots, and therefore it is always advisable to
- use it., After this command has been entered, the terminal will respond with:
ENTER SPECIAL REQUESTS
X ?
:; Press the space bar a few times and return. The screen will go blank and the
-4 first plot will appear.
1 When the first plot is complete, the terminal will beep. If a hard copy is
‘Q desired, press the copy button and return. The next plot will then appear.
js wWhen all the plots have been plotted, the screen will respond with:
W HERRRNBRABRBARBRRRRRRERRERRRRUEND POST PROCESSORMHEABEBEMURNRRRNERBRRNRRRRR
- If Calcomp plots are desired, obtain a 9-track tape and put it in a slot
23 at the Burroughs site. Then enter the following commands replacing all words
Ej inside "< >"'s with the correct information (These commands are executed
5 interactively from CANDE):
T START #*JOB/MOUNT ("<TAPENAME>", "RING")
Eﬂ RUN *DISPOST/CAL1051;FILE FILE10(TITLE=PLOTFILE,SERIALNO=("<TAPENAME>"));
jz After a small delay (the operator is mounting the tape), the response will be:
- ENTER SPECIAL REQUESTS
> ?
3
3
6
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Press the return button. After a series of messages the terminal will display
"n plots processed" (n = number of plots). At this point the plots are on the

tape. Retrieve the tape and submit it, along with a Calcomp request (see

Figure 1), to the operator at the CDC site.

4,3 OUTPUT TO THE TERMINAL

Graphs can be plotted directly to the terminal only when the program is
run from a Tektronix terminal. The graphs will be plotted after the charts
are completed. When the plotting is finished, the terminal will beep. To
obtain a copy of the plot, press the copy button. Then press the return
button and the next plot will appear or, if the plotting is finished, the

program will continue with further instructions.

4,4 FILES

The user can save the input data in a file so that the data need not be
re-entered if a secondary analysis is done., In order to read data from a
file, the file must have been created by this program. The user must supply a
name for each file. The name must be no loinger than twelve characters
(letters, numbers, or a slash) and must end with a period. The period, which
is not part of the file name, merely indicates the end of the file name. The
program will check to make sure the file name is legal. Requesting a file
name that is not one of the files created by this program, will abo.t the
program. If the user writes to a file that alreaay exists, the program will
write over the file, destroying the original copy. The user is advised to
save the data in a file so that it need not be re-entered if the same analysis

is used again, especially if sensitivity analyses are to be done,

5.0 REGULAR ANALYSIS
Before running the Economic Analysis Program the user should have all
input costs on hand (unless they are in a file). The program allows up to
five alternatives. The first alternative is always the status quo. No
investment costs (non-recurring) can be entered for the status quo alternative.
Five types of costs may be entered and should be known before running the
program:

Building Investments ~ Nonrecurring, not allowed for status quo
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Equipment Investments

Nonrecrring, not allowed for status quo

Maintenance Costs - Recurring
Operations Costs - Recurring
Direct Costs - Recurring

The recurring costs (Maintenance, Operations, and Direct) may be entered
in one of two ways: key each cost in individually, or select the curve (see
the NWC user's manual, pages 6-8) that best fits the direction of the costs
and use that curve to input the costs. This procedure is explained in detail
in the NWC User's Manual.

The user is also required to input a terminal value, also known as a
resale value or a restoration value. If no such value exists, enter 0,0,

Don't forget the decimal point. For a resale value enter that number (it

should be positive). For a restoration value, enter the value with a negative
sign preceding it. The program subtracts the terminal value from the total,
S0 a restoration value it gets added to the total costs, because of its
negative sign. After all the costs have been entered, the program will
display the results (NPV, EUAC, and SIR) in a chart. When the chart is
complete, the terminal will display:

B%%END OF PAGE. 1IF YOU WANT A COPY PRESS THE COPY BUTTON####

#234IT THE RESET BUTTON®#%  #%#AND RETURN,
At this point the user should obtain a hard copy of the results by pressing
the "COPY" button (if the output is routed to the terminal and a hard copy is
not obtained, the program must be re-run to obtain a hard copy). Then press
the "RESET PAGE"™ button. When the screen is clear, press the "RETURN" button.
The heading will appear, and the program will continue.

5.1 SIR WARNING

» If the the total investment cost equals zero, following message will
appear:

. #%#*ERROR*#%* THE SIR is in ERROR because Investment=0,

ALL SIR FIGURES AND GRAPHS WILL BE INCORRECT!!

The economic analysis will continue, but the SIR figure will be set to zero,
and the "TOTAL INVESTMENT VS TOTAL SAVINGS" graph will be fncorrect. These
graphs and figures cannot be used in the analysis, although the other figures

and graphs can,
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5.2 EUAC WARNING

If the computed discount rates are zero, the program will give the
following warning message:
#RRYWARNING®** THE EUAC IS IN ERROR
ALL EUAC FIGURES AND GRAPHS WILL BE INCORRECT!!
This situation rarely occurs and is usually due to a typing error in the start
years or total years. Check the input figures for mistakes and re-enter the
data if necessary. As with the SIR warning, no EUAC figures or graphs should

be used in comparing the alternatives.

5.3 EVALUATION OF OUTPUT

When the final charts and graphs have been obtained the user must know
which methods for comparing alternatives are applicable to the specific
analysis. The model program outputs results for four different methods.

Net Present Value Analysis (NPV) - This type of analysis, which gives the

costs in terms of their present values, is used only when the economic lives
of all the alternatives are equal. If the lives are not equal, the program
will still compute a Present Value, but it cannot be used as a factor in
comparing alternatives.

Equivalent Uniform Annual Cost (EUAC) - This type of analysis is used when the

economic lives of the alternatives are not equal. It gives the costs in terms
of average annual expenditures, This method can be used for any analysis
regardless of the length of the economic lives of the alternatives.

Savings to Investment Ratio (SIR) - This methcd measures the financial benefit

obtained from an alternative as compared to the status quo. A SIR greater
than 1,0 is considered economically sound,

Break Even Analysis (BE) -~ This type of analysis is used to study the

relationship among alternative cost patterns, It gives the Break-Even point,

i.e., the point at which the costs of all the alternatives are equal.

6.0 CONCLUSION
Although this program was originally designed for analyses of equipment
procurement it was successfully used for economic analysis of an automated

data processing system.
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TOTAL INVESTMENT VS TOTAL SAVINGS
ALTERNATIVE 1 - EXAMPLE
INVESTMENT - SOLID SAVINGS - DASHED
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TOTAL INVESTMENT VS TOTAL SAVINGS
k- ALTERNATIVE 2 - EXAMPLE
I INVESTMENT - SOLID SAVINGS - DASHED
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APPENDIX B
SAMPLE RUN - SENSITIVITY ANALYSIS
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TOTAL INVESTMENT VS  TOTAL SAVINGS
ALTERNATIVE 1 - EXAMPLE
INVESTMENT - SOLID SAVINGS - DASHED
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INVESTMENT - SOLID

TOTAL

VS
ALTERNATTVE 2 - EXAMPLE

INVESTMENT TOTAL SAVINGS
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INITIAL DISTRIBUTION
Copies
30 NPPS

12 DTIC

CENTER DISTRIBUTION
Copies Code Name
2 1808 D. Wildy
182 A, Camara
1828 M. Gray

1828 J. Garner
1828 S. Becker

O = e

1 522.1 Library (C)

1 522.2 Library (A)
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DTNSRDC ISSUES THREE TYPES OF REPORTS

1. DTNSRDC REPORTS, A FORMAL SERIES, CONTAIN INFORMATION OF PERMANENT TECH-
NICAL VALUE. THEY CARRY A CONSECUTIVE NUMERICAL IDENTIFICATION REGARDLESS OF
THEIR CLASSIFICATION OR THE ORIGINATING DEPARTMENT.

2. DEPARTMENTAL REPORTS, A SEMIFORMAL SERIES, CONTAIN INFORMATION OF A PRELIM-
INARY, TEMPORARY, OR PROPRIETARY NATURE OR OF LIMITED INTEREST OR SIGNIFICANCE.
THEY CARRY A DEPARTMENTAL ALPHANUMERICAL IDENTIFICATION.

3. TECHNICAL MEMORANDA, AN INFORMAL SERIES, CONTAIN TECHNICAL DOCUMENTATION
OF LIMITED USE AND INTEREST. THEY ARE PRIMARILY WORKING PAPERS INTENDED FOR IN-
TERNAL USE. THEY CARRY AN IDENTIFYING NUMBER WHICH INDICATES THEIR TYPE AND THE
NUMERICAL CODE OF THE ORIGINATING DEPARTMENT. ANY DISTRIBUTION OUTSIDE DTNSRDC
MUST BE APPROVED BY THE HEAD OF THE ORIGINATING DEPARTMENT ON A CASE-BY-CASE
BASIS.
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